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(57)Abstract: 

PURPOSE: To provide a hologram recording material 
comprising potassium tantalate niobate in which a 
hologram can be fixed by incorporating hydrogen ion into 
an electro-optical crystal comprising potassium niobate 
tantalate. 

CONSTITUTION: When a single crystal is grown from a 
fused liquid of oxides of tantalum, niobium, potassium, 
and the like, the fused liquid is made to react with 
hydrogen gas or water vapor so as to add hydrogen ions 
to the single crystal of potassium tantalate niobate. Two 
laser beams 3, 4 making 20 degree angle from each other - 
are made to enter a hologram recording material 
comprising potassium tantalate niobate containing 
hydrogen ions to form space charges by electrons or 
holes. The crystal is subjected to heat treatment to 
move the hydrogen ions to compensate the space 
charges. Then the crystal is cooled to room temp, and 
irradiated with homogeneous light. Since hydrogen ions 
hardly move at room temp., the space charges by 
hydrogen ions remain as a replica. 




LEGAL STATUS 

[Date of request for examination] 26.1 0.1 999 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 

http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAFOaa1PDA4081.90020... 2005/01/27 



Searching PAJ 

[Patent number] 
[Date of registration] 



2/2 v 



3259891 
14.12.2001 



[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAFOaa1PDA408190020... 2005/01/27 



Copyright (C); 1 998,2003 Japan Patent Office 



09>fl*WMW (JP) (12) H 4$ £j $g ( A ) (U)*flFUH&!»#* 

#|Pi¥8- 190020 

<43)&|§B ¥Ji£8*F(1996)7£23B 

(51)IntCl. 6 IKBIJ8B# /frtSES#^ FI Stg^®B!f 

G0 2B 5/32 
G 0 3 C 1/725 
G0 3H 1/02 



mmiTSt *Bt# W*a©»6 OL (£ 8 H) 



(21)ttiH## 


&H¥7-215637 


(71)tti!SA 


000004226 








B*«®«8S*fcj£&*fc 


(22)m«B 


¥/£7*F(1995)8)324B 




JfcgtiRSH&KgfSri&HT B 19* 2 *t 










(31)«5fe*fi3fe®#^ 


ftK¥6 -277469 






(32)«5feB 


¥6 (1994)11^11 B 






(33)ttftft£fBS 


B# (JP) 




A* ±»l 








JfDiCllH^fflKlWr-TBlSe^ B 














(72) 
























(74)f$SA 













(54) DMo***] *njr?AGft*m 



(57) mm] 




(2) 

1 

[Sl#«l] vAfrb* 
h m^Tfe^fa * m v »fc * n ^ 7 A f B«fe*t*H- J3 1» r , 

[W#«3] «IIB«A%¥ttAU. -*7 
1 ® W_L<0 T * * |J &JK7c3?-?«& Lfcii: Sr^f® t ? 

& ffi*m 3 &m<o * n r 5 a i ea*f 

fifths] miS«*(jb3M»A(±. ^^AOttt-* 
7*«9 -g|5 £ / n*^- v* -7 A -efi^ L tz Z t i t •* Z> Sf* 

m 3 xi* 4 ie«o* n r 7 Aie^*tifi- 0 

* * m v > 7t * o ? 9 a f vmmiz is v > r , 

[f&9Jogfcjm*i&9n 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] -r&to*>, 7tb'J79^r^S^ 

*oy77^-SffiU!:c:?i<o r* 

[0 0 0 4] y* h >) 7?*tM 7ji-t#®-t L 

-t^hnvf^AA-'^A, 1-9 A, 

miss ^^s^tf-rBWrv ^a 50 



#B3¥8 - 1 9 0 0 2 0 

2 

^7AO0«f^S:«lJffll-e#-&<> t<0LT, 3K«ETI*i« 

[0 0 0 5] *n^9AO*ff«*flJffl»-»li, BfllO 

7?f-f 7*a*O^c0> JtlT<0(1)(2) 
(3) J: ^ tClH Sril o TBiW * tt* . 

[0006] (Ofcaamt-eTa**^***.*, (2) 

*n^9A<0®tff^geiB<0ffi«ni l±, -*7*^'; 
f7A, Ji^7*^7. h n>^H7A/x*>j +9Vftut 

-^-7*^7? 'j 7A^o-^m*;7t^**j* 

o^7fc^*S B B B ^^^ TS: (1) T'7T-r*§^i:=t^, 0 
[0 0 0 7] 

ni = ( 1 /2 ) no 3 r Esc — ( 1 ) 

tfc, jt^alCO^ >^^K-^7*K* V7 AOJ^-g-tC 

l±, TS: (2) X'TF-rm&tK&o 

ni= (1/2) no 3 g Esc E — (2) 

nSj> aoii^m.%±^^<omvrm. r, gi±-?-tt-r^ 
i^5.o f 2^<oii^:7t^#i5c. E«i^sc*^eniD-r-2»^ 

Et*4„ *n^7A?5&*<07C§ $(±, I<0mO7cl 

?(;«ti?^?n^o -np>05S:^«b, mbfr&Xiiz, 

l), *n^9A<7)a#OT<#$7>^SI5entnm#^<toT 
[0 0 0 8] *n^7Ali, *4B#5tS:4-toTje»:H 

t — z / a 

^rami^Esc^ra^fc<o^)«r7P-r 0 t =otiB?. 

[0 0 0 9] ^Jti-C7fe<0HHjt«rihi6*t^JKf±v9)c» 



-2- 



3 

< •) t L,fcm&®LTzX'®*l,zmZ-X'iT< o .I<DB#<7>B# 
[0010J Ztlb<7>m%lfrh, 7 * h 'J 77*T-f 7 

^9Aii«x.Tfi : < iW&mbHrti) o **:56*JS 
«tL4v»S-ct, Sat? Lift, <ftiLrt*t 'J7« 
g»g|c tot*D^5 ^Itm&ZtiZo *n^5AO 
JMrlis »#iift<TRB ioT7^^ 

7KJt-<T, »)SS#^-r< („^|i,>) , 

MiS-Ct±<t < v> (<r*VJ>$v>) 0|x 

#Mit Li itiuz^ J: DH^tv-ft^tt'jr 

*^UMx.lc< v» 0 ^*>l±*i&jB{cj:-c.r» 

[0012] saststtomsufc^isso^K 

[0 0 13] 

*7*®* y 7AijiigJ| (KTa.-xNbxOa, O^x^ 
0. 3 5 0&j£<0*>OliO'C-e;£3r B i) (±, ±|S (2) 

tic* l), H&iZtit;*ay7A<7>®Vt$h?&Z 50 



#B8¥8- 1 9 0 0 2 0 

4 

o%frh i o o%ixmt^^i>zt(Dxa> UPtX h 
ft^Kje-r * c t <ox # & y < )v 9 zitm-tz z t &x 

[0014] 7^^i^ny77^;^ $£l-<F>tt 
X, SS?tLTO*i4 , ft<«:oTLS 0 7^*6, *ny 

±ffi£&&fti,z$SiA.Xi&Z1xtzi><r)X'*i>*) , *d^5a 
0^«f»^(7) prng& ? > ? * r®t# V 7 A K <fc -i, 

* n ^ 7 a i mwm- i mm-? z> z t * m t -r z, B 

[0 0 15] 

*)vAT&wimtyn<nm&jmx$>z,bz*><r>?> 

[0 0 16] 

[fpffl] ^>^^^-*7*^*'J7A|iAB03mt^ 

S^T-li, * V>?Ali lffiX$>Z<OX, *?li*)mM,<PX 
iffit%& a &t'<OT &mk.W&i~2>z t 

tc, ^l±f) lffiOTK^'f 7nh» 

[ooi 7] wtiw, iz.mwft<n&m.*wiwfz> a 

-So Tk^^^-xi^ia-eii^irKi^-r, z<nim-i*y 

-&o (^©^tSH^liUBStcfTo-Cfc&v^ ip*,, 

ISD^^ibiaSSriifriiv^T, m7-^jE?Li:i:-5)SMm 



-3- 



5 

[0018] ±ieo«t n Ktmomtii&'t'izx.mj * > 

03> Ta2 Os&a'NbzO stf>;|&3? 

K 2 C 03ffi-%tf£ < iRa-T* 7fc*U»*tfO«<fr»*K 

ic^b^*^ f> 19 & f ft* *.^t> as fcjjtss -i * > am 

*£ B B B *UA0&tr it taU «»«t»»c***L4 

3F«W t^J: o X ti £ < tK^ 4 * > A •? & i * v b H* 

#^ia-&LTi. TKfSM KA£<7>£jfttf£ 
[0 0 19] (b)**t«-4 4v»J|ltta*W*Lfc« 

*>iitl< *T%ffcXibZ>o ZtUzXL JMM+K 

[0 0 2 0] *%^<7)*ny5Afe^#*|-li, 

* "7^* 'J ? A *«**>f * > £^tr £ b t -f 
H&fe^v^St-^T'&rtV^AJi, 

v». A-fr* Hi 7 ^-h 
V^A. ;Hf->*>*A, 79>v^A&fc-?, B^f-f Hi 

[0021] *>^^Bi=.*rBi*v->Aoe*tt, a. 

[0 0 2 2] V^^AIi* 'J ^A-C-a^T-^^fi 

tf\ jilfrli, ?da, a/WK ^ 

» Sk, DvH7A^t*o®^7c5!?*{Satc^in 



- 1 9 0 0 2 0 

6 

[0 0 2 3] 

[0 0 2 4] C&jfcffll] *«Jfcffl(*, JM&afcn*'? 

?>*.rt'®?-*7'$#'J'>A>;^'*A (Ko. 95 Lie os 
Tao.6sNbo.35O3) ^TOB^bI<D (1 

0 0) Bu"U0tfli«rBB-C*4J:d«ra:*flcmB«)aLfe. 
A^?<ix 2raraX2mmX2mmt-*li 0 COfgg 
i&St6 9%<D58®fi:aU 9 8ti:«otl 00B 
WRt£$-£fco £*Uci»K iftji+oy^^Alt, 
SSftifi-CJilJ 10 0%, ISSf'kSBT- 5 0 - 7 0 %7K 
^ B B B «®^(C^*SXIi^^*-7 * >; 

^«rKrr> 1 0 0 Ot-Cl O^PJ^ffiaSrffoT, ISaa 

[0025] innm2) ^mmma. jw**d^ 

$OJ|t«ffttfflv», COJMSJIO^IBU. 2 0 0KeV 

1 ^ra«fii<oir*a*, iooocr*i 

[0 0 2 6] (Hffcffl 3 ] 44UfeMtt. JM»JI4« o ^7 
AiE»#j|B|.<oftii«T**o Hife^I 1 b m UMjjS;, 
$OJM&J>*Jflv» % ;<0#ISi *XjK>f9 0 0t: 
■e, 2 4NFffl^SL-7t 0 ^tti;j;t9, «rAif0>^c«>r 

[0 0 2 7] CUdfeflU) **Jft^»4> *n;T9A05g 
*(CH-r^ 0 Ell K*n^9A5g*<0«:£|g!£;K-t- 0 H 
0»:^tJ:?U, Aff*>l/-f^)$S5 14. 5n 
mO%ig*Sre*-A^7' , J y ^ (H^*B&) f-ooi/ 
— If tf — A 3 , 4K#tj\ ^ttCjOU— ffe-A 3, 4 
«r2vnc2 0 o O^R^fig-r t~Lr*D^7A|2gfe 
*t#l trAStSHi-, *n^?AB«HH PJTVFiSsS-* 

[0 0 2 8] *Hl«>HIO*JHJ|fC*n^9Ae«*367 
L, iO*n^9AWMWl * 1 5 0C-P5*II»» 
8£Lfc&> ClO^ifea^ftli-filiArW^^W- 
■f^^^l^KfiB^L^o -<0J:-?tc^O»f^«r^T 
LfcH, fflf, HlKSti^K, *D^5AfS«W# 

1KW2MCT2 0 VOfSSiaitDLfetC:*, 0 

[0 0 2 9] 1 iMtiL ^r<WIC*ft-C«»«rffofci: 

»Sf*<0*D^7A|ES#iH-lUff#.<0^r|fiI^t.W— «f 
*l*nJGL±JRItL?t, ^<*n^9Ao^tli^.t> 



-4- 



7 

[0 0 3 0] C«jfe0l5) #flifeW±, JM&ft*n$r? 

v»T*ttfl*W*Lfc«-C** 0 ft»*ftKJ:ll» K 
TN*tta*1MtLfco flCffli, i&*9 9. 9 9%OK 
2CO3, *6K9 9. 9 9%OTa205S.iy f *£S9 9. 9 
9%<?5Nte05<0^*T-*)-5> 0 Z it b£ -frit-fit 5 8m 
ol%, 29. 4mol%, 12. 6 m o 1 %?>Jts£ t 

ft* J: Kft*LT»<frU B£iff*£A*tT4aJSu St 

[003 1] 113 ll> FTIR (Fourier Transform In 
frared Spectorscopy ) ^gtc J; &8fl5e"?Wfc> C<0K 
h;uT-&4 0 ttNttttft, IKttittS 
i§^T*)-2» 0 3 4 8 0 cm-'fifiSoe-^**, ttA4>e> 

-T 0 e-^-CO*JR«fttt, 0. 6 7cm-'T*»K C 
ft* 0*311'* 0- 3 mo 1% ( 1 0 23 m- 3 ) 

[oo3 2] mmmei *mmmu. **sa*D^7 

AO£B*J*ojg«i*/h$ < H*r»*t/h$v» (H2# 
JH) o -e-T% HC<fil»»fti:j:»l, £fe (Fe) , 

(Cr) , a/<*h (Co) , m (Cu) **ltt 
JHi*o^*«b t LT-IS-trK T N^S^M^ffo fc„ 
d*H±> *tfe^5 t^<ra*<OK 2 C03. TaaOsS^ 
NbzOslCiJOx.. 4>SOFe2 03. CraOs, C03O4. C 
uO * -iSfofi^ L £ o 

[0 0 3 3] WfcLfcllLttiUli, ^*WHCJ:**fe3&» 

**JfcLfc. ^<0*S*. WMK-tH^itO . I mo 1 
0. 5mol%> 1. Omo 1%«Fk03?'M 

-C§7to Cr 2 03 5rSDx.^*i^-<)ra«|-e** 0 
[0 0 3 4] Co3O4<0*&^-li, 0. lrao^ 2. 
5mo 1 %«•-?• tt^tLSPx-^it CO ^^m^al* W^Lfc 
tf*. W.Ut t3 4 8 0 c m-'ftficoe-^JiKSII-C^ 



(5) #ffi¥8 - 1 9 0 0 2 0 

tz„ *3H*>£&fflL£&<0lcc'V>Tli. 3 4 8 0 c 
m-'OlSWk'-i'.t ^<75ia«(±> 10- 3 mol% 

( 1 0 23 m- 3 ) SSiflofc. FTIRfflJg 
<7>M*t#<fc 0, 7feSS* f A<S.o^^^>5:#trKT 

[0 0 3 5] C**fetf!l 7 ] #HJSW±, JMM* n >fy 

70 5, 6ig&0> T S S GftKJ: *) KTNf^S-fS 

■CSe*»f|s*«HRL;fc. *fiJS9 9. 9 9%OK 

2CO3, &j£9 9. 9 9%<0Ta2OsS.0 r *EJK9 9. 9 
9%<ONb2 0s<7)^5KT-*-l>o -Hx^S-^tl-ftlS 4. 
4mol%, 16. lmoll 2 9. 9 m o 1 %<Dit 

IMM-** Wfi.*J:<RJS53-*jfc», «f§S*o*tt 

[0 0 3 6] W&itfcfM* II 0 01 HicWSrWe 

20 HitL3t4. 9 6 X4. 2 0 X 5. 6 4mmO*l?^) 

&j£rt s ^&.S>ri J , EPMA (Electron Probe Micro Ana 
lysis ) K*4i(Il*fl*rO*MK «»>ajLfcfc##Kfi- 
0«t»tNiiatr8j£{±— 5TC*0> KfcTaiNbO^Mfc 
fi(5{?5 2 : 3 5 : 1 3-C&0, aia-ciii^-cabo 
tio e-jr-CORJRfllftJil. 4 cm-' fc, *J|{ai5, 

[0 0 3 7] [HifeFB8] *$mmt*u77&<0<£M 

flE*±»f*lt«lffli4tcJt«!Lr, «J»*»6»ft*Jitfr 

^)tfi5 14. 5 nm0^7t«rtT-A^7' , J v 9 (13 
^«Bfr) fZOOl — ■ If If- A 3, 4lC^t, Zith<0 

u-Hfvf-A3, 4 *sv^c 1 6* (OA&i^-ti: dtc 

[0 0 3 8] **OS»4r*n^9AO*ftOJSftUJt 
40 -<ri±S*HCS<-rSt, ^r^ 'J TOam^CBLT 

v>*&, *n^vAIB®*t»l7i>><bttl*J-Lr7c:T''f7 i ^ 

* 5t?^m$*t*jfc5fi*i 

I = 1 1 (1 + f ni) ••• (3) 

E«in»eninm#. t ii*n^7Aies*t»i co*t 

5ELfeJ:dUSIHim*Esc4:^1.856Pin«*Ei:UJfc0li- 
50 4. jEHO«P#tt, Wo«*OW»l*«i:J:oTifc4 



-5- 



(6) 



¥8-190020 



10 



1 0 0 3 9 J SlUqmEEd*, Eosino, fe*»1-*iS, 
I = Ii |1 + (1/2) £ no* g 

m^m^Hm^Esc icit^j-r-So *n AB&tm 1 

% K-t/tfroT^ftvifci&u, ^a^vAo/SUf^?) 

-f£*IMtJM;Mni6 1 0 V/c m, JSiKKl. 61k 

[0 0 4 0] 0 5l±aijfcLrt:ny ^T^^UJtKO 
l*WS^t-e*4o 9 0TCfc«ofc 0 

i§#, 7* h 'J T^mftt, (3 2 IcjfcL/iJ: 

JMMt-t, ffiW«-*ii?6ir*i:**. 0 

m*©*^©** < » o as c 1 5i j *u « o *m 

wom&x-hZo wLmtnmkoiit®. u- 1 ) „ mm 

l±ftS&J£ (mW/cm 2 ) *.epi±3:*>-t* s ») O 

tK3K LT*K*l*fc4v\, BP*,, 

[0 0 4 2] 



* 

Esc Eosinw 1 1 ••• ( 4 ) 

A03&»*fWnrilfc ft *> > *fflT>rt6ft*»«-9-W»* 
[0B<oW#ftifc(E] 

[01] *n^?A1B»*>ai 

[0 2 ] fC«tt«Kff*> 0 > 1*07* h 'J 7 9 * 7- 4 
[0 3] *«H8«>-*litt»=«»K **^*>*-S-trK 

[0 4] #IMB<0-||jfc«fc«iJ, *d/?AOB», 

20 5t*^«^:0-e*So 

[0 5] #*&9i<0-*Jfc«»::«!) , 0 4 Lfc 
[0 6] *jfc«U««J, H4 0*t?«5eUfc 

6 o n u & »t « ^raig#oB# mse-fk £ mt y 9 7 -c* 

& o 

[0 7] *$MH©-S«t«fc«*K 

[#^oSiW] 

1 *n^9A|E»WJH- 

2 f^fiS 

3, 4 *fl£-A 

5 Jt-rt 9 

6 DyM>7^ 
7 



[HI] 




-6- 



(7) 



#§3¥8 - 1 9 0 0 2 0 



112] 
ftft 




0 t, 
(R t 



in 3] 





-7- 



(8) 



!}#&E¥8 - 1 9 0 0 2 0 



[El 5] [17] 




time (s) 
60 -CIC tilt 50* ft 



(72) S&9§# B+MV ««] 

*JM&^BBKl*i*l«r-Tl l#6-» H 



